Effect of diffusional resistances on the action pattern of immobilized alpha-amylase.
Alpha-amylase from Aspergillus oryzae has been immobilized onto corn grits and porous silica (specific areas 180 and 440 m2 g-1). Kinetic parameters of immobilized enzyme have been determined. Immobilization of alpha-amylase results in the formation of less polymerized products resulting in an apparent decrease in the number of transglycosylation reactions, for both maltotetraose and starch as substrates, when compared with free enzyme. Diffusional limitations for substrate and products have been quantified in the case of the three supports used. External diffusional resistances were important in all cases for the reaction products, whilst they became negligible for the substrate in the case of silica supports. Moreover, internal transfer limitations were identified with silica 180 m2 g-1 support. It was demonstrated that diffusional resistances were in direct relation to the apparent modification of the enzyme action pattern after immobilization.